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State

StatelBUNCINEICOHES
(INISEUIFCENIFERFItORY)

Adopted State Building Code

DG Amendments

Indiana

Unified Building Code

No

Kentucky

BOCCA

No

Maine

None

No

Maryland

International Building Code

No

Mass.

BOCCA

No

New
Hampshire

None

No

Ohio

BOCCA

Penn.

Title 34 Pennsylvania’s Fire & Panic
Code

Virginia

BOCCA
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ZAlRURRIRESFESH

2TURBINE TEST

208 VAC
3GUTILITY
DGPS1 DGPS 2
UALITY UALITY
Q I 1
208V %”s: 480V
UAM) AN
T ~

PUMP1 PUMP2 UNLOADED  UNLOADED

XFMR 1 XFMR2
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208 VAC
3@ UTILITY

TRANSIENTSTESTS1 & 2

|,UPQ DGPS
FREQUENCY
QUENCY ~—__|
QUALITY
TESTS1&2 @
208V g”g 480V
QUALITY
QUALITY TEST2
TEST1
M
UNLOADED

HEATER

PUMP

TRANSFORMER
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* A A A A A AAAA A ML A a

I T T T 1
09/26/01 - 08:58:36.183 09/26/01 - 09:09:47.953 09/26/01 - 09:20:59.724 09/26/01 - 09:32:11.495 09/26/01 - 09:43:23.266

Date/Time at Current Event: 09/26/01 - 09:18:16.500

Va (Volts)

Vb (Volts)

Ib (Amps)

Vc (Volts)

Ic (Amps)




DG T est System2

ResIStVeEIRfranSIentiiEest

Event: 4 Of 40 Event Trigger Input 5 Vc Volts (LOWER)
Duration: 21 Cycles Event Trigger Cycle 1

Time: 09/26/01 09:18:16.500 % Of % Of
Input: la Amps Harm Fund Amps Angle Harm Fund Amps Angle
Cydle: 2 Fund 100.00 11.3 0° 2 3.95 0.4 176°
’ 3 4.06 0.5 243° 4 3.89 0.4 269°
5 6.78 0.8 300° 6 2.79 0.3 14°
7 1.78 0.2 334° 8 1.41 0.2 93°
9 1.24 0.1 185° 10 0.56 0.1 264°
11 3.07 0.3 310° 12 1.48 0.2 17°
13 0.86 0.1 21° 14 0.76 0.1 131°
16.56 15 0.91 0.1 200° 16 1.07 0.1 272°
17 1.32 0.1 281° 18 1.05 0.1 356°
8,284 19 0.25 0.0 143° 20 0.32 0.0 166°
’ 21 0.44 0.0 169° 22 0.61 0.1 297°
23 0.81 0.1 255° 24 0.82 0.1 346°
@ o — 25 0.53 0.1 72° 26 0.45 0.1 142°
g 20.8 25.0 27 0.45 0.1 190° 28 0.64 0.1 249°
< 29 0.30 0.0 285° 30 0.15 0.0 327°
.8.28- 31 0.47 0.1 71° 32 0.27 0.0 126°
33 0.28 0.0 232° 34 0.50 0.1 279°
35 0.28 0.0 330° 36 0.43 0.0 28°
-16.56- 37 0.38 0.0 44° 38 0.04 0.0 218°
39 0.40 0.0 194° 40 0.35 0.0 301°
41 0.27 0.0 315° 42 0.46 0.1 350°
Cycle Waveform 43 0.10 0.0 320° 44 0.26 0.0 160°
45 0.19 0.0 178° 46 0.52 0.1 257°
47 0.28 0.0 324° 48 0.16 0.0 47°
Total Harmonic Distortion 11.48 % 49 0.09 0.0 84° 50 0.29 0.0 155°
L 51 0.22 0.0 205° 52 0.21 0.0 291°
Odd Contribution 9.09 % 53 0.17 00  356° 54 0.20 0.0 45°
Even Contribution 7.01 % 55 0.18 0.0 118° 56 0.27 0.0 164°
RMS Of Fundamental 11.27 A 57 0.17 0.0 220° 58 0.09 0.0 303°
59 0.18 0.0 328° 60 0.18 0.0 51°
RMS Of Fund + Harm 11.36 A 61 0.22 0.0 123° 62 0.12 0.0 162°

K Eactor 2.19 63 0.18 0.0 239°




DG T est Systemi2

InatictivesrransientresH(Griafiiseliated)

A A A A T AA A A

T T 1
09/26/01 - 11:22:11.533 09/26/01 - 11:29:21.828 09/26/01 - 11:36:32.124 09/26/01 - 11:43:42.420 09/26/01 - 11:50:52.716

Date/Time at Current Event: 09/26/01 - 11:46:06.966

Va (Volts)
la (Amps) “’\//\/

Vb (Volts)

Ib (Amps)

Ve (Volts)

Ic (Amps)

[
cycle 1 2 3 4 5 6 7 8 9 10
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InatictivesrransientiesH(Griafiseliated)

Event Trigger Input 6 Ic Amps (THD)

Event: 9 Of 17
Duration: 21 Cycles

Event Trigger Cycle 1

Time: 09/26/01 11:46:06.967
Input: la Amps
Cycle: 2

26.96

13.48+
3 0 T— T T T T 1 T T |! 1
£ 25.0 29.1 33.3
<

-13.48-

-26.96-

Cycle Waveform

Total Harmonic Distortion 68.80 %
Odd Contribution 4414 %
Even Contribution 52.77 %
RMS Of Fundamental 10.44 A
RMS Of Fund + Harm 12.70 A
K Factor 9.73

% Of
Fund
100.00
36.29
22.52
5.21
7.40
5.01
0.48
1.25
2.14
1.12
0.51
1.63
0.88
0.57
0.81
0.98
0.63
0.15
0.74
1.04
0.67
0.23
0.60
0.49
0.58
0.32
0.47
0.42
0.38
0.37
0.41
0.37

Amps
10.4
3.8
2.4
0.5
0.8
0.5
0.1
0.1
0.2
0.1
0.1
0.2
0.1
0.1
0.1
0.1
0.1
0.0
0.1
0.1
0.1
0.0
0.1
0.1
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Angle
0°
88°
51°
118°
207°
233°
19°
59°
47°
326°
308°
215°
179°
90°
22°
344°
311°
160°
131°
111°
85°
356°
263°
221°
183°
107°
56°
355°
281°
238°
177°
120°

% Of

Harm Fund
2 14.02
4 36.83
6 33.43
8 7.94
10 2.56
12 5.15
14 0.05
16 1.65
18 2.28
20 0.93
22 1.00
24 1.02
26 0.78
28 0.70
30 0.61
32 0.83
34 0.59
36 0.63
38 0.86
40 0.60
42 0.57
44 0.39
46 0.58
48 0.42
50 0.34
52 0.42
54 0.43
56 0.37
58 0.42
60 0.40
62 0.35

Amps
15
3.8
35
0.8
0.3
0.5
0.0
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Angle
242°
205°
265°

14°
38°
54°
338°
219°
190°
182°
86°
322°
334°
257°
153°
164°
60°
21°
307°
279°
195°
147°
65°
46°
312°
251°
210°
139°
76°
37°
328°
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EnviieoRmentallesits

EmiSSions Were meastiredttineer
ValloUsS tUroInNE poWERIEVEIS:




EnviieoRnmentalthest Concliusions




Acoustic Meastirements

ACOUSHIC meastiremeniS wWere recordedrat varots [ocCatlons
abeUineltnnttordetermimernerserlevels at difiiefent
UISTANCES AN PESIIONS:

SHOD - 70 dB Range
fiL -f00 70 dB

Route Spectrum
15-0ct-01 09:36:09

4 OVERALL= 69.74 5-0G
db = 69.71

LOAD = 100.0

RPM = 799938,

T RPS=1333.30

dB Sound Pressure

) |
Freq: 3163.2
10000 20000 ordr: 2.372

Frequency in Hz Spec: 65.98
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ViRFatlenrViieastiremen

ViloratienrmeastremenitS\Were periermed at
Varieus ecationsenthettReine:

YIB - Full Load
2ikw  1HL 1 Horizontal Left

ROUTE SPECTRUM

1 21-Aug-01 16:50:4%
OVERALL= .0280 ¥-DG
1 PK = 3409

LOAD = 100.0

1+ RPM = 96244,

RPS =1604.06

s
o
=
=
=
w
=)
@
o
x]
x]
=
x
(=

400 S00

ROUTE WAVEFORM
M-Aug-01 16:50:48
T PK = .3512

PK(+) = .7T058

+ PHE(-)=.7301
CRESTF= 2.94

Acceleration in G-s5

Freq: 96.00
Ordr: 997
Spec: 184

50
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State

ExempuienEeve SimpN|
FERRILORY

(

VOC

Exemption Levels

emissions less than the

PM,

following an

SO

Special Exemptions

Kentucky

S tpy

S tpy

S tpy

Indiana

10 tpy

S tpy

10 tpy

Ohio ()

10 1b
per 24

10 1b
per 24

10 1b
per 24

Natural gas
combustion less than

Virginia )

25 tpy

15 tpy

40 tpy

Gaseous fuel
combustion less than

Pennsylvania

Natural gas
combustion less than

Maryland

Natural gas
combustion less than 1

Massachusetts
(1)

Combined combustion
turbine installation less

New Hampshire
(1)

Natural gas
combustion less than

Maine ()

Natural gas
combustion less than

West Virginia @

No other requirements.

Delaware

New Jersey @

Gaseous fuel
combustion le

New York

Natural gas
combustion less than

Louisiana @

Generally must obtain
exemnption letter.

Mississippi @

Tennessee @




DG Exempriens NI
FERRILORY

State

30 kW Exempt

200 kW Exempt

Requirements

Kentucky ()

Yes

Yes

Indiana

Yes

Yes

Ohio ™

Yes

Likely®)

Virginia

Yes

Yes

Pennsvylvania

Yes

Yes

Maryland

Yes

No

More than 2 MTs at a site will

Massachusetts ()

Yes

No

More than 6 MTs at a site will

New Hampshire (1)

Yes

Maine ()

Yes

West Virginia ()

Yes

Assumes no other local

Delaware @

No

State permitting required.

New Jersey @

Yes

More than 2 MTs at a site will

New York @

Yes

Louisiana @

Yes

Generally must obtain an

Mississippi @

Yes

Tennessee @

Yes
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IFESHIERESUIUS

Gas Pressure
Inductive load
Intake Temp

0.19010.1866|0.1871|0.1824|0.1825]0.1803|0.1779| 0.1892 | 0.1753 | 0.1863 [ 0.1815|0.1869 | 0.1897 |0.1753|0.1783 |0.1823
Volts| 0.0092[0.0094 | 0.0101]0.0102|0.0096|0.0089|0.0090| 0.0099] 0.0102] 0.0089 0.0102]0.0102| 0.0089]0.0093 | 0.0095| 0.0088
Amps| 0.0268(0.0294|0.0310/0.0429|0.0422(0.0403|0.0386| 0.0314| 0.0464 | 0.0294| 0.0458(0.0361| 0.0293(0.0376|0.0404]0.0308
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Fesi 2 Restlits

Intake Temp | 90 | 80 | 80 | | 80 | 80 [ 90 | 90 |
Turbine Output
Efficien 0.1970(0.1790|0.1929]0.1789|0.1858 [0.1828 |0.1886| 0.1799| 0.1940| 0.1846| 0.1845(0.1808| 0.1911]0.1799| 0.1837 | 0.1819

Volts| 0.0104|0.0109|0.0119]0.0118[0.0117 [0.0117 |0.0101] 0.0110{ 0.0112| 0.0102{ 0.0113{0.0106] 0.0101]0.0109] 0.0112 | 0.0108
Amps| 0.0289(0.0423]0.0321]0.0439(0.0414 [0.0403[0.0301| 0.0409] 0.0310] 0.0396] 0.0327|0.0318] 0.0281(0.0423]0.0322| 0.0424







VA s

V7T T TS
/7777777 17/ A
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I
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Output kW Inductive Intake Temp Efficiency THO # THO #2
RUN # 2 Load #1 &2 #1 2 Yolis Amps Yolts Amps
1 24 24 1 a0 a0 18.970% [ 20022 1.0003 2139  0.900% 2.083%
2 16 24 -1 a0 aa 19.322% [ 20.424% 1.094% 4.7834]  1.033 2.094%
3 16 24 1 30 a0 18.342% | 20462 1122 4139 0967 2.E72H
4 24 16 -1 A0 a0 19.378% 18.754% 1128 JavaM|  1.089% 4.478M
5 24 16 -1 a0 a0 19.062% 18.874% 1117 J.278M] 1073 4300
[ 24 24 1 a0 =11 19.023% 20.316% 1122 3086+ 04978 2683
[ 24 16 1 a0 g0 19.220% 19,137 1160 J.272M|  1.056x 4261
] 24 16 -1 aa aa 19.253% 19.300% 1122 JEO6M] 107 4433
3 16 16 1 =11 a0 18.486% 18.960% 1217 4167+  1.094% R
10 16 24 -1 g0 g0 18,6013 20,3042 1233 2674 1144 J.EBEM
11 16 16 1 aa aa 18.543% 19,161 1.200% 4.028%)  1.089% 4178
12 16 16 1 a0 g0 18.409% 19.366% 13063 41345 1180 4178
13 16 16 -1 a0 g0 18.385% 19.369% 1.260% 48445 12003 4.872%
14 16 24 1 a0 a0 18.345% 19.982% 12614 4.033%] 1100 3139
15 16 24 -1 g0 a0 18.588% 19.9665 1261 7005 1194 3.E6EM
16 24 24 -1 a0 a0 191802 20.353% 12834 42060 1211 40063
17 24 24 -1 =11 =11 19.369% [ 20337 1300 4139 1211 3.911
18 24 24 -1 a0 a0 19.013 20.013% 1166 I L el I A e 3483
19 18 16 -1 a0 a0 18,5455 19.232% 1.261% 4784 1223 $4ETH
20 16 16 -1 =11 a0 18.585% 19.062% 1.266 4.283%|  1.186% 4394
21 16 24 1 g0 a0 18,6095 20.017% 12443 41445  1.094% 2.883%
22 24 24 1 aa a0 19,3565 19.933% 1.2663 2061+ 1150 2150
23 24 16 1 a0 a0 18.996% 18,6485 1311 e el I A 4283
24 24 16 1 =11 a0 19,257 18.722% 1.2063 3.294]  1.106% 4.072%
25 18 16 -1 aa a0 18,263 18.743% 1addx 4639 1267 4,778
26 16 16 1 a0 a0 18.270% 18.9655 1,360 d478M] 1T 3.900
27 16 24 -1 a0 a0 18.276% | 200643 12284 4.633%| 1.186% J.EE3M
28 24 16 1 a0 ga 18.960% 19.296% 1.260% A I A 4328
29 24 24 -1 =11 a0 19.302%% 19.968% 1211 3894  1.206% 3833
30 24 24 1 a0 a0 19,173 20.351% 1.260% AT 1NT 2,833
3 16 24 1 aa aa 18.527 20.313% 1.289% 4467+ 1106 3.033
32 24 16 -1 a0 =11 190102 19.342% 1,283 4211 12506 B.033M
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